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A NEW CHILOPOD GENUS OF THE FAMILY SOGONIDAE 


BY RALPH V. CHAMBERI IN 
University of Utah, Salt Lake City 


The new genus described in this paper is based upon a specimen in a 
collection made by Prof. V. E. Shelford in Southern California. It pertains to 
the group for which I, some years ago, erected the family Sogonidae, the known 
representatives of which occur in Mexico and adjoining parts of the United 
States. The new genus may be placed among those previously known by means 
of the following key. 


KEY TO THE GENERA OF SOGONIDAE 


1 (4). Coxae of the anal legs each with a single pit 00.0. 2 
2 (3). Tarsus of anal legs consisting of single joint .. Timpina Chamberlin 
3 (2). Tarsus of anal legs two-jointed o.oo... Gosipina Chamberlin 
4 (1). Coxae of anal legs with two or several pores o...0..00000.0.0..cccceeee 5 
6 (7). Prehensors unarmed, covered by head, chitinous 

lines present, ventral pores present .................... Nuevona Chamberlin 


7 (6). Prehensors with joints bearing teeth within, 
large, much exceeding head, chitinous lines 


OWES Idiona n. gen. 
9 (10). Anal legs ending in a distinct claw, second ar- 

ticle of tarsus of anal legs abruptly and consid- 

erably thinner than the first Garrina Chamberlin 
11 (12). Anal legs ending in a short membranous article 

or appendage in place of claw ........00.0000... Pycnona Chamberlin 
12 (11). Anal legs with no such membranous appendage .o....0.0.0.00..0..00.000000.. 13 
131 (14). Ventral pores present, first maxillae with 

14 (13). Ventral pores absent, first maxillae with 


Genus Idiona new . 

Placed in the family Sogonidae on the basis of the characteristics of the 
labrum. In this the middle division is absent or degenerate and fused in the 
clypeus; lateral pieces reduced and smooth or nearly so. First maxillae with 
palpi biarticulate and without lappets. Second maxillae with median isthmus 
narrow and apparently without a median suture. No clypeal foveolae. Prehen- 
sors much exceeding the head anteriorly, with prosternum exceptionally large; 
articles dentate within; no chitinous lines present. Ventral pores absent. Last 
_ plate wide. Coxal pits of last legs several on each side. Anal legs with 
claws. 

Generotype: Idiona shelfordi “1. sp. 


Idiona sheifordi n. sp. 
General color pale yellow with head and prehensors light chestnut. 
Antennae with ultimate article a little exceeding the two preceding ar- 
ticles taken together (about as 8:7). Cephalic plate of form and proportions 
shown in fig. 1; frontal suture not present. 
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PLATE IV. 


‘ 


Idiona shelfordi Chamberlin. Fig. 1: head and prehensors, dorsal view. Fig. 2: labrum. 
Fig. 3: first and second maxillae. Fig. 4: prehensors, ventral view. 
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¥ aad features of the labrum as shown in fig. 2 and those of the maxillae 
in hg. 9. 


Prehensors relatively very large, with teeth and other details as shown ia 


fig. 4. 
Ventral pores not detected. 
Last ventral plate trapeziform, strongly narrowed caudad, moderately 
wide. Coxopleural pores about six on each side. Pairs of legs, 57. 
Length, 17 mm. 
Locality — California: Angeles National Forest, Glendora. One female 
taken in oak chaparral, July 15, 1944, and now in the author’s collection. 


THE SPECIES OF THE TRUNCATA GROUP OF THE GENUS 
DYSSTROMA (LEPIDOPTERA, GEOME1 RIDAE) * 


BY J. MCDUNNOUGH 
Ottawa, Ont. 


Since the appearance of the article on the difficult truncata citrata group 
of this genus by Swett (1917, Can. Ent., XLIX,, 64) and by Barnes and McDun- 
nough (1917, Contr., III, (4), 227, Pls. XX1, XXX; 1418, Contri., 1V, (2), 13.) 
little has been published concerning the North American representatives with the 
exception of the addition of a couple of new form-names by Wright and Black- 
more. In the European literature several important papers, however, dealing with 
the Palaearctic species of the genus, have appeared; chief among these is the 
very comprehensive Monograph of the Palaearctic Species by Dr. F. He;demann 
(1929, Mitt. Munch. Ent, Gesells., 207-292, Pls. I-XV). copiously illustrated with 
figures of the adults and of the genitalia, both male ard female. 

A summary of the results obtained by Heydemann, insofar as the numerous 
changes in nomenclature are involved, may be found, by those interested, in 
Prout’s treatment of the species in the Supplement, Vol. IV to Seitz, Macrolepid- 
optera of the World (p. 116 et seq.) . As regards the genitalia Heydemann’s work 
fully confirms the known genitalic differences in the male between truncata and 
citrata, as already indicated and figured in the above-mentioned ‘Contributions’. 
In the female genitalia he has found even better specific characters and la‘s 
especial emphasis on the shape and size of what he terms the ‘Burszla’, a small, 
heavily striate, roundish sac, projecting from the proximal end of the bursa on the 
ventral side. Other characters are noted in the ‘border-fold’ (Faltensaum), a 
strongly crenulate and at times spiculate band situated on the left side of the 
bursa and separating the chitinized proximal portion from the large entirely 
membranous lower portion of the globular sac: the length and breadth of the 
‘signum’ which is found on the side of the bursa opposite the border fold is a's» 
mentioned, but this character does not appear to me. in the light of my presert 
studies, to be very stable and should be used with caution. 

With a view to the correct placement of a considerable quantity of Can- 
adian material I have recently made a large number of genitalic slides both male 
and female; this has not only enabled me to check on the results obtained by 
Heydemann’s work on the Palaearctic forms but also to make a comparative 
study of the relationships between Nearctic and Palaearctic representatives with 
especial regard to those genitalic characters which are of most value in specific 
differentiation. Certain changes in nomenclature and arrangement which appear 
advisable in the light of these studies are commented on briefly in the following 


notes. 
labrum. 


*Contribution No. 2415, Division of Entomology, Science Service, Department of Agri- 
culture, Ottawa. 
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Dysstroma sobria Swett 


Dysstroma mulleolata ab. sobria Swett, 1917, Can. Ent., XLIX, 69. 


wysstroma mulleolata ab. subumbrata Swett, 1917, Can. Ent., XLIX, 70; 1917, Rep. B. C. Prov. 
Mus. for 1916, Q24, Pl. VIII, fig. 2. 


Dysstronss truncata mulleolata B. & McD. (nec Hlst.) 1917, Contr. Nat. Hist. Lep. N. Am., III, 
Pl. XXX, fig. 1 (genitalia). 


Dysstroma truncata v. sobria Barnes & McDunnough, 1918, Cont. Nat. Hist. Lep. N. Am. IV, 
(2), 138. 


Dysstroma sobria f. swetti Blackmore, 1921, Can. Ent., LIL (Dec. 1920), 268, Pl. IX, fig. 5. 

Sobria Swett was originally described as a dark-banded form of mulleolata 

Hlst., a name later shown to be erroneously applied. It was first raised to specific 
rank by Blackmore and for mulleolata Swett (nec Hlst.) , as figured in the B, C. 
Prov. Mus. for 1916, Pl. VIII, fig. 1, the name swetti was proposed, the male 
holotype being figured. Unfortunately Blackmore picked as holotype a specimen 
(now in the Canadian National Collection) extremely close to f. suwbumbrata 
Swett, as a comparison of the two figures listed above will show; this action is 
rather at variance with the statement in the text that the new name was pro- 
posed for the white-banded form but as it is probable that other specimens in the 
type series (especially the females) were more pronounced in this feature the 
‘name may stand zs intended, with swbumbrata Swett used for those specimens 
in which the paling of the median band is only incipent. Ochrofuscaria Swett, 
another form-name proposed at the same time as sobria, must be removed from 
this association and transferred to truncata owing to female genitalic differences 
to be discussed later. : 

Like all members of this group the species is extremely variable in color; 
besides the named forms one other commonly occurs in which the wing is largely 
suffused with russety-brown (Ridgeway’s Kaiser-Brown) to the exclusion of the 
black areas, leaving, however, considerable white shading evident in the centre 
of the median band. 

Genitalic study shows that the species has been correctly listed as specific- 
ally distinct from truncata. In the male genitalia (figured as mulleolata by B. & 
McD.) distinctive characters are verv slight; apart from the somewhat larger 
size of the whole organ the only tangible differences are in the somewhat greater 
number of spines in the cornuti-bundle of the vesica and the consequent slightly 
greater length of the bundle as compared to that of the truncata; both the uncus 
and the claspers are somewhat longer but differences in the anellus-lobes and 
height or width of tegumen are so minute ¢hat I do not feel justified in stressing 
them although such characters are freely used by Heydemann in specific differ- 
entiation. In the female genitalia which I figure (fig. 1) we find more striking 
points of differentiation, primarily the fact that the ‘bursula’ is lacking, although 
the section of the bursa where it normall¥ is found still shows the irregular 
crinkly folds characteristic of this appendage, Then, too, the neck is considerably 
wider and more strongly chitinived than in truncata and the spicules of the 
‘border-fold’ are sparser and smaller. The signum is in general longer and narrow- 
er than that of the European truncata (vide Heydemann’s figure) but much as 
in our eastern form of truncata to be dealt with later. The ductus seminalis — 
not mentioned by Heydemann — arises, as in truncata, from a small knob-like 
projection situated at the apex of the bursa, immediately beneath the rectangular, 
chitinous plate which strengthens the short ductus bursae just below the ostium. 


Dysstroma truncata Hfn. 


I make no attempt to give literature references as the identity of this 
species was largely misunderstood by earlier authors such as Packard and Hulst, 
and as late as 1917 by Swett; even Heydemann in 1929 in his monograph (p. 225) 
states that North American records for the species were erroneous, probably un- 
aware of the Barnes and McDunnough article in 1917 which, I believe, first defin- 
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itely tied down the species to this continent. Dyar’s citation of truncata from the 
Kaslo region of B. C. and Dod’s from Calgary probably refer to walkerata Pears. 

After a study of a number of genitalic slides of both sexes, representing 
eastern Canadian material, I have noted certain slight differences from both 
Heydemann’s figures and my own slides of Austrian material of the form russata 
Schiff. In the males the basal excavation of the ventral margin of the clasper 
is somewhat less prominent, the aedeagus slightly longer and the spine-cluster in 
the vesica possibly a little longer and stouter, In the females the bursa-neck is 
shorter and the striation of this section up to the ‘border-fold’ weaker. ‘The sig- 
num is considerably longer and narrower; only in a single specimen from Moos- 
enee, Ont. is it at all comparable with Heydemann’s figure, but, on the other 
hand, another specimen from the same locality, taken on the same date, shows 
the usual long, narrow signum. 

Such differences scem too slight to be considered as of specific value but 
do point to a racial differentiation for which I believe the following name is 
available. I am applying it therefore to the truncata form which occurs (rather 
sparingly) throughout the Canadian Zone of eastern North America in July, 
being probably single-brooded; such specimens show considerable similarity to 
the figure given by Seitz (Macrolep. Pal., Vol. IV. Pl. VIIIk) of centumnotata 
(now, according to Prout, called russata Schiff.) but with broader white median 
area and a much reduced discal dot which at times is lacking. 


D. truneata traversata Kell. 


Hydreomena traversata Kellicott, 1886, Bull. Buff. Soc. Nat. Hist., V, 45; Hulst, 1895, Ent. News, 
VI, 105 (as transversata) (type lost). 
Dysstroma truncata B. & McD., 1917, Contr. HE (4), 228, Pl. XXI, figs. 1, 2. 


As the publication in which the original description appeared is difficult 
of access I append a copy. 

“Head, thorax and abdomen dark gray above, with the third, 
fourth and fifth abdominal rings edged posteriorly with white. Base 
of the primaries blackish; basal line dentate, quite black, not oblique as 
in trifasciata, Californiata and others; beyond this there is a well- 
defined red band, more or less bordered with white, outside the red 
the wing is again black, becoming whitish before the median, black, 
slightly zigzag line, which is not oblique; between this and the extra- 
discal line the wing is white; this median band is as wide on the inner 
margin as on the costa; the latter line at first slightly wavy, reaching 
the first branch of the median vein, follows it half way from the inter- 
section to the outer edge, then continuing to the inner margin, nearly 
parallel to the outer margin, forming two deep scollops between the 
branches of the median and two smaller ones between the latter and 
the inner vein: on the front of the wing, bevond the extradiscal, there 
is a black patch succeeded by a red one. which, following the line, be- 
comes a mere band in the inner half of the wing; the submarginal space 
is whitish, with three well-defined black triangular spots on the subapical 
space, and the edge of the wing occupied by a black line. The posterior 
wings dull white, smoky towards the base, and the posterior edge lined 
with black: there is a single blackish band, much curved outwardly, on 
the branches of the median vein. The discal dots small, round, black, 
plainest on the fore wings above, and on the hind wings below. The 
fringes on both wings somewhat tawny and checkered by a darker shade 
at the veinules. Beneath the secondaries have the same shade as above, 
with the single dark band more distinct; the primaries smoky throughout, 
except a large, pale, ash subapical spot corresponding with the red one 
above. The male expands 36 mm. Taken at Petoskey, Michigan, July, 
1882. 
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The ornamentations of this moth appear to be sufficiently dis- 
tinct to separate it from any other species or variety. In size it agrees 
with Californiata; the primaries have the outer edge less oblique, and the 
apex less produced. The discal dots are wholly different. It differs from 
all that approach it in ornamentation, in having the median white band 
as wide on the inner edge as on the costa, and having the basal and 
median lines not oblique — that is, they reach the inner edge as far from 
the base of the wing as on the costa. The specimens taken were fresh, 
and no shade of green was perceptible. The palpi are rather shorter than 
usual, pointed; the apexes approximated and turned downwards.” 


Hulst appears to be correct in stating that the type is lost; enquiries made 
at the Buffalo Academy of Science and at the Ohio State University, where the 
balance of Kellicott’s collection is housed, elicited statements that no such type 
could be found in either collection; probably Dermestes were responsible for its 
destruction. However the description is quite clear and can only fit, as regards 
size, coloration and date of appearance, the truncata form to which I am applying 
it. I have examined no material from northern Michigan but am basing my de- 
termination on a female specimen in the Canadizn National Collection from Ot- 
tawa, July 8, 1905 which is in practically the same latitude as Petoskey; this 
matches very closely Kellicott’s diagnosis and of it I figure the genitalia (Fig. 2). 
More or less similar specimens with ruddy shading of varving depth in anti- and 
postmedian areas are in our collection from following localities:— 2 2, Mt. Lyall 
(1500 ft.) Gaspe, Que., Aug. 7; 1 ¢, Knowlton, Que., June 29 (verv close to 
European russata); 1 4, Lac Labelle, Que., Julv 26; 1 ¢, Kipawa, Que., July 7; 
1 2, Ottawa, Ont., July 8; 1 © Biscotasing, Ont., July 18; 1 ¢ Sudbury, Ont.; 
2 9, Moosenee, Ont., July 18. Of practically all of these genitalic slides have 
been made and found to agree. 


From western Canada there is a single male before me from 100 Mile 
House, Chilcotin Dist., B. C., June 28 which on maculation (except for the obsol- 
escent discal dot) and genitalia I should hesitate to separate from the European 
russata. The collection also contains a male from Departure Bay, Vance. Is., B. C., 
Aug. 18, and a female (abdomen missing) from Vancouver, B. C., Aug. 28. 
which match well with eastern specimens of traversata. The material is, however, 
far too scanty to deal with adequately. 


Bevond the short note in the ‘Contributions’ nothing seems to be known 
of the biology; until this can be worked out the status of traversata remains 
doubtful. 


D. truneata ochro fusecaria Swett 


Dysstroma mulleolata ab. ochrofuscaria Swett, 1917, Can. Ent., XLIX, 70; 1917, Rep. B. C. Prov. 
Mus., (1916), 24, Pl. VIII, fig. 3; Barnes & McDunnough, 1917, Contr., {II (4) Pl. XXI, 
fig. 6. 


The status of this name is at present doubtful as only two specimens are 
available to me for study, a male from Seton Lake, B. C., July 8, and a female 
from Duncan, Vance. Is., B. C., July 26. However it must be removed from asso- 
ciation with sobria as the female bursa shows a distinct bursula, only very 
slightly smaller than that of traversata and a similar elongate signum, whilst 
the male genitalia are very similar to those of European truncata, the aedeagus 
being apically more slender and the spine cluster somewhat shorter and narrower 
than in traversata. It may prove to be either a good western race of truncata or 
possibly even a good species. 
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Dysstroma walkerata Pears. 


Mesoleuca walkerata Pearsall, 1909, Can. Ent., XLI, 119. 
Dysstroma walkerata B. & McD., 1917, Contr. III (4), 228, Pl. XXI, figs. 7, 8. 


Until something is known of the biology of walkerata it seems impossible 
to decide whether we are dealing with a form of truncata traversata or with a 
good species. I incline to consider it at present as a good species; in the first place 
there seems to be no color-form of the Palaearctic truncata which shows a bluish- 
gray suffusion of the median band combined with a light yellow or orange- 
yellow coloration in the antemedian and postmedian areas; further walkerata 
shows grcat similarity in general appearance to what Heydemann has described as 
a good species from Central Asia (Sajan Mts.) under the name pseudimmanata; 
finally the discal dot on primaries is better developed and there seem to be, as far 
as my limited material permits me to judge, certain genitalic differences from 
traversata which, while slight, would certainly be considered by the Heydemann 
standards as of specific value. 

In eastern North America walkerata appears to be rare, as noted by Pear- 
sall in his original description, based on 2 ¢, 1 @, from the Catskill Mts., N. Y., 
taken early in July. [ have been able, through the courtesy of the American Mu- 
seum authorities, to examine the types and to make a slide of the fem7le genitalia; 
a single female in rather worn condition from Trenton, Ont. (Evans Coll.) 
matches Pearsall’s female type closely in both maculation and genitalia, except 
that the yellow colors have faded considerably and in the antemedian area are 
much suffused with smoky scaling, a feature present in one of Pearsall’s tvpes: | 
give a figure (fig. 3) of the genitalia of this ‘Trenton specimen and would call 
attention to the broader neck and somewhat different bursula and signum as 
compared with that of traversata. Three worn males from Hopedale, Labr. (Aug. 
7, 8) with correct coloration but with rather suffused median band I also place 
here along with single males from Mt. Lyall, Gaspe Co., Que., July 25, and 
Biscotasing, Ont., July 4; all these specimens are somewhat smaller than Pear- 
sall’s males. In the genitalia the main differences consist in the more tapering 
aedeagus, which is frequently also somewhat shorter than in my figure (fig. 7), 
and the shorter and narrower cornuti-bundle of the vesica which shows little 
variation in all the above-noted specimens. 


Four males from Harlan, Sask. (June 20-July 5) fit in quite well with 
the Trenton female mentioned above: the yellow color is very pele and is almost 
entirely hidden by smoky sprinkling in the ante~edian area, leaving only tracts 
of color above the inner margin; the dark smoky shades bordering the pale 
yellow postmedian area outwardly are ver¥ strongly developed, a feature also 
to be noted in the Trenton specimen, but less obvious in the males from Mt. 
Lyall and Biscotasing, both of which show an orange antemedian band, ‘Two 
males from Dawson, Yukon ‘Terr. (no other data) also fit in with the Harlan 
specimens except for their slightly smaller size and with these I include a rather 
brighter male specimen from the Kluane Dist., Yukon Terr. This is listed by Gib- 
son (1920, Rep. Can. Arct. Exp., IIT, Pt. 1, 41) as citrata but the genitalia con- 
tradict this determination. The other specimens in this group mentioned by Gib- 
son I cannot find in our collection. 

In the Rocky Mt. regions of Alberta and British Columbia, extending, in the 
latter province, into the mountains of the Coast Range a larger form (possibly 
a race) of walkerata seems to predominate to the apparent exclusion of traver- 
sata; this form was figured in the ‘Contributions’ Pl. XXI, fig. 7. There are 
specimens before mé from the foothills of the Calgary region (ex Coll. Wolley- 
Dod) , Nordegg, and Banff, Alta., taken in late July, Also single specimens from 
Field, Glacier, Fernie, Canim Lake, Blue Lake (near Lytton), Keremeos, Nicola. 
and Lihumption Park (Cultus Lake region) British Columbia, collected in late 
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July or early August. A single female (without abdomen) from Ucluelet, Vance. 
Is., B. C., July 7, also seems to belong here; the orange color of the bands is very 
deep. In all these specimens, but particularly in the ones from British Columbia 
there is a decided tendency for the median band to be entirely blue-gray without 
the paler central shading and the darker border-areas found in typical eastern 
walkerata. In the male genitalia there seems to be tendency for the  cornuti- 
bundle of the vesica to be somewhat shorter and to consist of fewer spines; this 
was markedly the case with single males from Nordegg and Field whilst several 
trom Calgary appeared quite normal. In the female genitalia the neck of the 
bursa is slightly shorter and narrower apically than in my single eastern specimen 
from Trenton, and the bursula a shade smaller; the signum is much thinner 
and longer, especially in the Alberta specimens (Fig. 4) and only in a single 
specimen from Lihumption Park, B. C. does its width approach that of typical 
walkerata, It is very essential to study more eastern material before considering 
such differences as having even a racial value. It might be further noted that ap- 
parent differences in my drawings in the size and the width of the neck are 
partly due to the degree of inflation and the position of the slide and should 
not be valued too highly as a means of differentiation, 


Dysstroma infuscata Tengs. 


C. truncata var. infuscata Tengstrom, 1869, Cat. Lep. Faun. Fenn. 

C. truncata var. schneideri Sandberg,. 1885, Ent. Tidskr., 199. 

Dysstroma infuscata Heydemann, 1929, Mit. Munch. Ent. Gesell., 237; Prout in Seitz, 1938, 
Macrolep, IV, Suppl. 119, Pl. 11f. 


A single male before me from Cameron Bay, Great Bear Lake, N.W.T., 
July 14 (T. N. Freeman) falls, without much doubt, under this name. This is the 
first record of the occurrence of infuscata in North America but it is not surpris- 
ing that it is found in such an area as the species in Europe is an inhabitant of the 
northern bogs and tundras. 

The specimen in question fits in fairly well with Seitz’s figure, especially 
as regards the even gray color of the basal half of primaries; the yellow post- 
median color is, however, more prominent and shades into orange-brown adjacent 
to the white s.t. line which is better marked than in the figure; the area around a 
very prominent black discal streak is also paler. The deep smoky secondaries 
are quite characteristic. The male genitalia fit in well with Heydemann’s 
diagnosis; the tegumen is distinctly narrower, especially in the apical section, than 
that of walkerata or traversata; the aedeagus (fig. 8) is shorter and broader than 
that of walkerata whilst the cornuti-bundle is considerably broader and less com- 
pact and consists of larger spines. 


D. ecitrata Linn. 


This species is the commonest and most widely distributed member of the 
group, occurring in August and September across the entire Dominion. It is 
extremely variable in coloration and the various forms have already been dis- 
cussed by Swett; it is probably that when further careful study can be made it can 
be segregated into more or less constant races (e.g., that of Labrador as noted by 
Heydemann) but the time at my disposal at present is insufficient to deal ade- 
quately with this rather complex problem. It might be noted, however, that, 
with regard to the names included under citrata in the 1938 Check List, imman- 
ata Haw. should be replaced (according to European authorities) by strigulata 
Fabr. and treated as a mere color-form. Mulleolata Hist. may for the present be 
retained in a racial sense for the form of the northern Pacific costal area; it 
has already been discussed and figured in the ‘Contributions’ Vol. IV, 137 but is 
by no means a constant form, even in the Vancouver Is, area; darker banded speci- 
mens, very similar to form strigulata occur here in equal numbers. The 
statement by European authorities that citrata is single-brooded, does not seem 
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to apply to the Pacific coast area; in our collection are a couple of specimens tak- 
en by myself at Seton Lake, B. C. in mid-June, a single male bred from Vaccinium 
from Steelhead, B.C., June 29, some specimens bred from strawberries on Van- 
couver Is, which emerged in late May, and a small series collected by the Sperrys 
in the Olympic Mts., Wash. in late June. Most of our long series, however, show 
dates varying from mid-July to late September. 

The male genitalia have already been figured in the ‘Contributions’; for 
the sake of comparison with truncata I now give a figure of the female organ of 
a specimen from the Ottawa region representing f. punctum-notata, the com- 
monest form of this area. ‘The different shape of the chitinous collar, as compar- 
ed with that of truncata, is quite characteristic also the enormously enlarged ‘bur- 
sula’ which covers almost half of the much smaller bursa; the longitudinal chitin- 
ous striation of the bursa-neck is heavy and the ‘border-fold’ is much broader 
with little indication of the spiculation found in truncata. 


LABORATORY REARING OF MACROCENTRUS GIFUENSIS ASHM..,- 
A PARASITE OF ‘THE EUROPEAN CORN BORER* 


BY GEORGE WISHART, 
Dominion Parasite Laboratory, Belleville, Ontario. 


Macrocentrus gifuensis Ashm., a polyembyronic, braconid parasite of the 
European corn borer, Pyrausta nubilalis Hubn., has been reared in the laboratory 
at various times over a period of years by the author both for liberation and for 
experimental purposes. The technique used in rearing this parasite is similar to 
that used for some other corn borer parasites. No account of this technique has 
appeated in the literature to date, and it is felt that a description of the method 
used for rearing M. gifuensis might be useful to others at this time. 

Macrocentrus gifuensis was first found attacking P. nubilalis in Europe in 
1925 by Thompson and Parker (6), entomologists of the United States Depart- 
ment of Agriculture. Beginning in the autumn of 1925, it was collected in numbers 
and sent to America for release. From 1928 to 1932, a portion of this imported 
material was made available to Canada and a total of 55,144 adults were liberated 
in Nova Scotia, Quebec and Ontario. The parasite was also found to be im- 
portant in Japan and Chosen by Clarke (2) and was imported from these coun- 
tries first by the United States Department of Agriculture and later by the Domin- 
ion Department of Agriculture. Beginning in 1931, from time to time, the parasite 
was bred in the laboratory for release. A total of 115,878 adults of the oriental 
strain were released from importations and laboratory rearing between 1932 
and 1945 in New Brunswick, Quebec and Ontario. 

No taxonomic differences have been found in the European and oriental 
forms of the parasite, The writer has found, however, that biologically there is 
one marked difference. The European form requires a period in diapause before 
it will complete its development on the one-generation strain of the borer, while 
at the same temperatures, 75° to 80°F., the oriental strain does not require a 
period of diapause. The European form was recovered only at one point, Chatham, 
Ontario, while the oriental form has been recovered consistently wherever liber- 
ated under suitable conditions. The polyembyronic development of M. gifuensis 
has been fully described by Parker (4). 

Host larvae (P. nubilalis) to be used for parasite propagation are produced 
in a manner essentially the same as that described by L. J. Briand (1), except 
that green string beans are used almost exclusively instead of curled dock. 


*Contribution No. 2422, Division of Entomlogy, Science Service, Department of Agricul- 
ture, Ottawa, Canada. 
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Mating readily takes place shortly after emergence of both male sand fe- 
males. Both sexes are more active in this respect if kept cool over night and then 
allowed to warm up. Mating will take place in almost any kind of cage which is 
sufficiently roomy to allow the parasites to move freely. The courtship of the 
male is brief and consists of the male approaching the female while beating the 
wings and waving the antennae. If the female is receptive, copulation takes 
place immediately and lasts for from fifteen seconds to over one minute. Both 
males and females have been observed to copulate more than once, Multipie 
mating does not appear to be desirable; females which have mated once and then 
are removed from association with the males yield progeny with the most satis- 
factory sex ratio. 

Females are ready to oviposit three or four days after emergence when kepi 
at 75°F. in the daytime and 60°F. at night. Oviposition may be secured in almost 
any cage which will contain the adults and permit the introduction of the hosi 
larvae and their removal after they are parasitized. The cage most used by the 
author is cubical in shape, with the sides, top and bottom of 14 inch wood, the 
back of fine cheese cloth and the front of clear xylonite. The xylonite front slides 
up to allow free entrance to the cage. For rearing for liberation, when numbers of 
iemales are used, a cage about seven inches square and slightly less deep is used, 
and a smaller one about four inches by four inches for smaller lots or individual 
females. In operation the cheesecloth back is placed toward the light and the 
xylonite front is raised sufficiently to allow a host larva to be placed in the 
cage with a camel’s hair brush, After being “stung” the host larva is removed in 
the same way. If the females are reluctant to commence oviposition, a small piece 
of bean on which the host has been feeding is placed in the cage..Rarely does 
this fail to stimulate the females to start ovipositing. Once females have started i» 
lay they do not usually require this stimulation. When the parasites are ovi- 
positing well it is sometimes difficult to remove a host larva before it has had 
more than one egg deposited in it. Deposition of an egg requires but a few 
seconds and is usually accompanied by more or less violent struggle by the host 
larva. The parasite will attack all stages of the host, but in the case of full grown 
or nearly full grown host larvae the parasite has considerable difficulty in piere- 
ing the integument, Third and fourth instar larvae have been found to be the 
most satisfactory. 

As mentioned above, host larvae may be “stung” more than once before 
being removed from the oviposition cage. No harm results from this and it may 
be advantageous in that it reduces the number of host larvae which are missed, 
that is which are apparently “stung” but in which no egg is deposited. It has no 
significant effect on the size of the brood from a single host as was demonstrated 
in an experiment where host larvae were paratized by virgin females once, 
twice and five times with the following results: 


No. of times No. of Total Average parasites 
parasitized examples parasites per host 


1 52 1320 25.5 
2 15 380 25.3 
5 10 261 26.1 


After being exposed for parasitism the host larvae are placed in two-inch 
vials for rearing. The food (green beans) is changed every three or four days 
as required, a clean vial being used at each change. When the host larva stops 
feeding, that is before the parasites leave the host, a piece of folded blotting 
paper is placed in each vial. This is for the purpose of preventing the parasite 
larvae from being dispersed throughout the vial. If the parasite larvae are not 
crowded a little in the vial as they are in the burrow in the corn stalk in nature, 
they do not spin a cocoon mass, many of them remaining naked and dying before 
completing their development. The addition of the folded blotting paper results 
in most of the masses being properly formed and in a much better rate of 
emergence than if no blotting paper were added. 
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There is a considerable variation in the time 1¢quired from the appearance 
of cocoon masses after the host larvae have been parasitized. This is expressed 
graphically in figure I. It has not been determined in which stage, egg or larvae, 
this variation occurs. ‘The fact that one-generation corn borer larvae have been 
used as hosts may have had some influence on this variation. In the laboratory 
at 80° F., single generation larvae exhibit a partial breaking down of the dia- 
pause tendency; that is some of them go right through to pupae while others do 
not. In nature M, gifwensis hibernates as an egg in the diapause host and. does 
not develop until the diapause has been broken. It is probable that this varia- 
tion in the breaking of the diapause in the host in the laboratory is responsible 
for the variation in the time required for development from egg to cocoon mass. 


PERCENT COCOON MASSES FORMED 


FIGURE |. DAYS FROM EGG TO COCOON MASS 


30 32 34 36 


It has been found that host larvae fed entirely on green beans contain 
much less fat than those occurring in nature when corn is the food, and that they 
do not hibernate well. If it is desired to hibernate laboratory-reared parasitized 
larvae, it is therefore necessary to feed them on corn for the latter part of their 
feeding period. For this purpose they are fed pieces of corn stalk or ear instead 
of beans, using three-inch vials instead of two-inch. In order to insure the dia- 
pause tendency they are reared part time at about 60° F., the usual practice 
being to place them at the lower temperature at night and at about 75° F. in 
the daytime. 

After the parasite larvae leave the host it is only a couple of hours until 
the formation of the compact cocoon mass is completed. ‘The time required 
from cocoon formation to emergence at 80° to 82° F. is shown graphically in 
figure 2. It will be noted that the variation is much less here than in the earlier 
stages. Moreover, the amount it is possible to increase or decrease this time by 
raising or lowering the temperature is quite limited. Cocoons cannot be held 
for any length of time by keeping at low temperatures. 

Emergence of adults may take place any time during the day or night but 
occurs most commonly in the forenoon. From the time that the first adult 
emerges until all have emerged from the same mass is usually less than fifteen 
minutes. It is apparent that this concerted emergence is the result of a common 
stimulus acting on all the individuals at once or is a result of a movement stimu- 
lus produced by the first individual which starts to wriggle out of the cocoon mass. 
This latter view is suggested by the fact that in a few cases where cocoon masses 
were divided, emergence from the two parts of the mass did not take place at the 
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same time. Also males have a tendency to emerge in a shorter time than females, 
but when both males and females emerge from the same cocoon mass (the result 
of the deposition of two eggs, one fertilized and one unfertilized) both sexes 
emerge at the same time. Whatever stimulus acts on the males must also act on 
the females. The writer is of the opinion that it is a movement stimulus, per- 
haps that caused by the movements of the first individual which emerges. 


PERCENT COCOONS EMERGED 


8 13 14 


FIGURE 2. DAYS FROM FORMATION OF COCOONS 
TO EMERGENCE 


A wide variation in the number of adults emerging from one cocoon mass 
has been observed. It has not been determined what is responsible for the varia- 
tion. It is probable that a number of factors are involved. Some of the data 
secured are presented below. 


Average no. of males from one cocoon mass (776 masses) 
Maximum no. of males from One COCOON MASS .................csceceeeeseteeeeseeeseseseneesescaeeeneesees : 
Minimum no. of males from one cocoon mass 

Average no. of females from one cocoon mass (374 masses) 

Maximum no. cf females from one cocoon mass 
Minimum no. of females from one cocoon mass 
Percentage of masses yielding both sexes (134 masses) 
Percentage of masses yielding both sexes wherein males were greater in number 
Percentage of masses yielding both sexes wherein females were greater in number 
Percentage of masses yielding both sexes wherein sexes were equal in number 
Maximum number of males from mass yielding both sexes 
Average number of males from mass yielding both sexes 
Maximum number of females from mass yielding both sexes 
Average number of females from mass yielding both sexes 


In eighty cocoon masses secured from field collections where liberations 
had been made, the average number of males per mass was 20.9 and of females 
17.9. These figures are not significantly different from those for the laboratory 
breeding. From the field 7.7 per cent of the cocoon masses yielded both sexes. 

Flanders (3) states: ‘In species in which both sexes develop polyembryoni- 
cally, the number of adults in pure male broods average less than in pure femate 
broods.” It will be noted that the data presented herewith do not support this 
statement. In the case of mixed broods our data support the statement of 
Patterson (5): “That in the majority of mixed broods the females greatly out- 
number the males.” 
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Due to its polyembryonic development, M. gifuensis can be reared in the 
laboratory in quite large numbers. Most of the difficulties encountered are those 
relating to the rearing of the host both before and after parasitism. At times 
when good host food is available and the handling of the host larvae is carefully 
done, it has been found possible to secure over fifty per cent as many parasite co- 
coon masses as there were larvae parasitized. In so far as the parasite itself is 
concerned, the only critical point is in securing a good sex ratio. This can be 
secured by proper mating. 
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THE INTRODUCTION OF INSECT PARASITES OF THE SPRUCE 
BUDWORM, ARCHIPS FUMIFERANA CLEM., 
INTO EASTERN CANADA* 
BY A. WILKES, 
Dominion Parasite Laboratory 
Belleville, Ontario. 

The extent and intensity of the present infestation of the spruce budworm, 
Archips fumiferana Clem., in eastern Canada has become a problem of immense 
national concern (1). The necessity for further knowledge in formulating ade- 
quate control programmes has emphasized the importance of considering the pos- 
sible utilization of natural insect parasites. As part of the more comprehensive 
study of control being carried on by the Federal Division of Entomology, the 
Dominion Parasite Laboratory in cooperation with the Forest Insect Unit institut. 
ed a programme of parasite introduction in 1943. Since the importation of 
natural enemies of A. fumiferana, or closely related species with similar hosts and 
habits in other parts of the world, could not be attempted at that time, considera- 
tion was given to the possibility of parasite colonization by transferring certain 
species found to attack the budworm in other parts of this continent to areas 
in eastern Canada where the infestation was developing. It is the purpose of 
the present paper to give an outline of the work now in progress and to indicate 
briefly the results to date. 

This work is being conducted with the co-operation of various members 
of the Division of Entomology. Special acknowledgment is made to Mr. W. G. 
Mathers of the Forests Insects Laboratory, Vernon, B. C., and to Mr. H. C. 
Coppel of the Dominion Parasite Laboratory for valuable help in organizing and 
carrying out the collections in British Columbia. Thanks are also extended to 
Mr, C. D. Orchard, Deputy Minister of the British Columbia Department of 
Forests, and to members of the staff of the Forest Service at Kamloops and 
Lillooet for their very generous cooperation. 

Previous Records of Natural Control Factors 

Published data do not give a clear picture of the effects of natural factors 
on the abundance of this insect in Connke, either during the present epidemic 
or on the rise and fall of past outbreaks. ‘The decline of budworm abundance in 
some cases has been attributed to the presence of natural agents of control, while 
in others the natural checks have not been capable of suppressing the abundance 
of the insect before it has been starved out by lack of food-plants. As a result 


*Contribution No. 2421, Division of Entomology, Science Service, Department of Agri- 
culture, Ottawa. 
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# the studies carried out by the Division of Entomology during the past out- 
break, 1911-1922, Tothill (2) states that in New Brunswick, particularly in areas 
where the preferred food-plant was present in large numbers, the natural checks 
were not sufficient to control the outbreak. Whereas, at Lillooet in British 
Columbia, where Tothill and Baird conducted control studies between 1917 
and 1920, Tothill (2) reports that natural control factors reduced the budworm 
population before any trees were killed and in the following year the outbreak 
completely subsided. The natural checks were found to consist almost entirely 
of birds and insect parasites; 38 per cent of the larvae and pupae were de- 
stroyed by birds and 60 per cent by parasites. Among the various parasite species 
recorded, an ichneumonid, Phytodietus fumiferanae Rohw., alone accounted for 
almost half of the budworms killed by insects. ‘This species had never been found 
in eastern Canada and plans were therefore made to introduce as many as pos- 
sible into New Brunswick the following year. Unfortunately, this project was 
never carried out due to the previously noted scarcity of the budworm in the 
years immediately following 1920. 


The Collection and Transfer of Parasites from Western Canada. 


In the summer of 1943 the author in co-operation with Mr. W. G. 
Mathers of the Vernon Forest Insect Laboratory succeeded in locating a light 
infestation of budworm in the mountains near Lillooet, British Col:umbia, where 
P. fumiferanae had been found 25 years previously, A small collection of para- 
sites was made and brought back to Belleville for further study. It was found 
that in addition to Phytodietus fumiferanae there were also two of the tachinid 
parasites which had not been found in the East. “These were Ceromasia auricau- 
data Tns. and Phorocera incrassata Smith, of which the former was present in 
considerable numbers. 

As a result of these findings a more extensive programme of collecting 
parasites in British Columbia was undertaken in 1944 and continued in 1945. 
Although considerable difficulty was experienced .in securing adequate field 
collectors, by using school boys and Japanese from a local internment centre, 
220,000 budworms were collected in 1944 and 251,000 in 1945. The budworm 
collections were shipped to Belleville and reared for parasite recovery and for 
release of certain selected species. 


(a) Methods of Collecting and Rearing the Parasites. 

The method used in collecting the budworm was modified somewhat 
from time to time depending on the age of the collectors and nature of the 
forest. In general, each collector was provided with a small canvas haversack, 
two light-weight metal screen covered cages, and a larger cardboard box, each 
of which fitted into separate pockets of the haversack. Both the cages and boxes 
had a one-inch hole in the upper side and were provided with cork stoppers. 
The straps of the haversack were carried around the neck and the bag allowed to 
hang free in front of the collector. 

In making the collections, the branches of the trees were closely examined 
and the budworm larvae, pupae, and free parasites carefully removed by hand. 
The larvae were dropped into the cardboard box with an abundant supply of 
foliage and the budworm pupae and parasites placed separately in the screened 
cages. With but moderate supervision only a very small proportion of the insects 
collected were injured, although they were held in the boxes until the end 
of the day, 

Rearing of the collections was carried out at a central field station near 
lillooet. The budworm larvae were reared to the pupal stage in covered trays. 
The framework of the trays was. wood, measuring 42 by 36 by 3 inches; the 
bottom was covered with cloth and could readily be replaced when necessary. 
All the trays were furnished with tightly fitting cloth lids made with frames of 
wood which fitted into a groove on the upper edge of the trays. When in use 


; 


St THE CANADIAN ENTOMOLOGIST APR., 1946 
the trays were provided with an abundant supply of foliage and stored in a pro- 
tected spot under canvas. 

Incubation for parasite recovery was not attempted in the field. All field. 
collected pupae and those taken from the rearing trays were shipped by air- 
express to Belleville at approximately two-day intervals. Ordinary mailing tubes, 
3.5 inches in diameter and 8 inches long, with metal screw tops, were used with 
great success for the shipment of material from the field. Fine sawdust was mixed 
with the pupae to prevent mechanical injury and to provide protection from 
extreme temperatures. 

On receipt of the collections at the laboratory the budworm pupae were 
sorted and placed in either 1-inch shell vials or wooden boxes with sliding glass 
tops for rearing. Small samples of each collection were reared individually in 
the shell vials and the remainder placed directly en masse in the boxes. The 
parasite emergents were sorted as they appeared each day, identified, and in the 
case of those selected for release, placed in small screened cans for shipment to 
the field in specially constructed iced containers. 

Budworm larvae parasitized by Phytodietus fumiferanae were reared in 
3 by l-inch shell vials, plugged with cotton stoppers. Little mortality occurred 
when the foliagae was replaced at frequent intervals. As the Phytodietus cocoons 
were formed in the vials, they were transformed to small cardboard boxes and 
shipped by air-express to Belleville. 


(b) Parasites Recovered for Release 
During the course of the present study, 45 species of parasites have 
been recovered from the collections made in British Columbia, A detailed ac- 
count of the species taken is now in preparation and will be published at a later 
date. The most numerous species reared from the collections were the three 
previously mentioned and a sarcophagid, Pseudoscarcophaga affinis (Fallen). 
The number reared in shown in table 1. 


TABLE 1 


Parasites reared for release from collections made at Lillooet, B. C. 


1943 1944 1945 
Phytodietus fumiferanae cocoons collected* 338 6,251 4,547 
Dipterous parasite puparia reared 123 45,011 56,676 
Phytodietus fumiferanae adults emerged 124 2,848 
Ceromasia auricaudata adults emerged 2,432 5,510 
Phorocera incrassata adults emerged 157 47 
Pseudosarcophaga affinis adults emerged 5 623 


*This species is univoltine, passing the winter as mature larvae in cocoons on the trees. 
From records of laboratory rearing, some (20 to 40%) remain in diapause another year or 
longer. 


4 

In addition to the work done in British Columbia, through arrange- 
ments made with the Imperial Parasite Service and the United States Bureau of 
Entomology and Plant Quarantine, an area of budworm infestation in the 
Rocky Mountain National Park in Colorado was investigated during the past 
three years. While the budworm collections obtained from this area were not 
large, the studies showed that the parasites present were essentially the same as in 
British Columbia. There was little difference between the number of species 
recovered and the relative abundance of each. If a sufficient quantity of para- 
sites cannot be obtained from British Columbia, the Colorado infestation might 
serve as an addition source of parasite material. 


Biological Studies and Laboratory Rearing 

When this work was instituted very little was known regarding the life 
history and habits of the western species of parasites attacking the budworm. It 
was, therefore, considered advisable to undertake studies to provide informa- 
tion on the most suitable conditions required by the parasites for their success- 
ful establishment in the field and to develop methods for their propagation in 
the laboratory and thus provide for their wider and more rapid distribution in 
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the field. Particular attention was paid to the study of probably the most import- 
ant species, Phytodietus fumiferanae, and an economical method was developed 
for rearing it on budworm larvae in the laboratory. 

The, technique developed, although rather simple, requires very careful 
attention to details. The mated females secured early in the spring from over- 
wintering cocoons are placed individually in cloth-covered cages measuring 4 
by 4 by 3 inches. After a preovipusition period of 15 days the females are ready 
to lay their eggs. Three or four mature budworm larvae are then placed in the 
cage and allowed to remain until parasitized by the female. The eggs are usu- 
ally attached to the integument of the host larvae on the pleural region of the 
second or third segment. After being parasitized the budworm larvae are re- 
moved from the cage and placed in 3-inch shell vials with spruce foliage for 
rearing, The foliage must be replaced every 24 hours. The parasite larvae soon 
emerge from the eggs and begin feeding on the body fluids of the budworm. On 
the eleventh day, at a rearing temperature of 75°F., the parasite leaves the host 
and constructs a white silken cocoon in which it remains in hibernation until 
the following spring. The cocoons, shortly after they are formed, are brought 
together and confined in small cardboard boxes for storage at 32° to 34°F. The 
adults are ready to emerge cight months later, when incubated for 15 to 20 days 
at a temperature of 74°F. 

Propagation of this species has been carried out on an experimental basis 
for the past two years with very satisfactory results. In 1944 over 700 parasite 
cocoons were reared, the adults from which were released in 1945, largely in the 
Kabonga Reserve, Quebec. In 1945, 2,000 cocoons were propagated on spruce 
budworm larvae collected in the infested areas of Maniwaki, Quebec, and Port 
Arthur, Ontario. These will produce adults for release in 1946. Large scale 
production in the laboratory is planned for the coming year. 


Distribution of Parasiies 


The number of parasites released in the field since the inception of the 
programme is soinewhat small. After setting aside a small number for use in lab- 
oratory propagation and study, just over 10,000 adults were available for liber- 
ation, These have been liberated as shown in ‘Table 2. Nearly half of the 
Phytodietus fumiferanae remained in diapause. ‘These are being held in storage 
for later release, 


TABLE II 
Parasites from British Columbia released in eastern Canada. 


Liberation Point Kabonga Port Arthur, Belleville, 
Reserve, Ontario Ontario 


Year 94! 1944 1915 1944 1945 

ICHNEUMONIDAE 
Phytodietus fumiferanae : 71 28 400 3,099 
TACHINIDAE 
Ceromasia auricaudata 1,501 6.833 
Phorocera incrassata 12 122 
SARCOPHAGIDAE 
Pseudosarcophaga affinis 450 450 

Total 7,699 1,584 550 271 400 10,504 


From the collection obtained in 1943, one colony of Phytodietus fumifer- 
anae was released in June, 1944, in an infestation at Black Sturgeon Lake near 
Port Arthur, Ontario, and a few individuals for observation purposes only in a 
small stand of infested white spruce near Belleville. The tachinid parasites ob- 
tained in 1944 were released a little later in the same year in the same general 
areas. Parasite releases in 1945 were concentrated largely in the Maniwaki and 
Kabonga Reserve areas of Quebec with only one colony of P. fumiferanae and C. 
auricaudata being liberated respectively at Belleville and Port Arthur. All liber- 
ations with the exception of those at Belleville were made by or under the direc- 
tion of officers of the Forest Insect Unit at Ottawa. 


945 
676 
818 
510 
47 
623 
oO he, 
| 


THE CANADIAN ENTOMOLOGIST APR., 1946 


No attempts have yet been made to make collections for the recovery 
of the parasite species liberated. During the summer of 1945 2 few cocoons, of 
Phytodietus fumiferanae were reared from a small collection of budworm larvae 
gathered in the white spruce stand near Belleville. These budworm larvae ma, 
have been parasitized by parasites liberated earlier that season less than a mile 


away. It is hoped that planned recovery studies can be undertaken in the near 
future. 


SUMMARY 
In 1943 a programme was instituted by the Dominion Parasite Laboratory 
for the transfer of spruce budworm parasites from British Columbia to eastern 
Canada. Over 10,000 adults of Phytodietus fumiferanae, Ceromasia auricauduia, 
Phorocera incrassata and Pseudosarcophaga affinis colleceed near Lillooet, B. C., 
were released in infested areas of Ontario and Quebec. 
A short account is given of the methods of co!!ecting and rearing the para- 


sites, 


The technique developed for the breeding of Phytodietus fu:niferanae in 


the laboratory is described and an account given of the liberation of the varasites 
in the field. 
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NEW NORTH AMERICAN EUPITHECIAS, Il (LEPIDOPTERA 
GEOMETRIDAE) * 


BY J. MCDUNNOUGH, 
Ottawa, Ont. 


Eupitheeia plumasata n. sp. 


Male. Closely allied to gilata C. & §. in both maculation and genitalia but 
considerably larger than this species. | Palpi short, projecting only slightly be 
vond the flat front. Antennae moderately ciliate. Primaries with little trace 
of maculation, in color an even deep smoky-gray as compared with the brown 
shade of gilata. The only prominent feature is a black discal streak, slightly 
outwardly oblique. There are traces of a curved, dark basal line, some obscure 
small patches along costa of which a subapical one is largest and most prominent, 
slight blackish dashes on cubitus and indications of a t. p. line by faint dark 
streaks on the veins. ‘Terminal area somewhat darker than remainder of wing 
with slight indication of a paler s, t. line culminating in a small spot above 
tornus. A broken, dark, terminal line. Fringes smoky with faint, pale basal line. 
Secondaries pale smoky with heavier dark shading along inner margin, cut by 
streaks of paler color which can be partially traced across outer area of wings as 
curved lines. A small dark discal dot; terminal area and fringes as on primaries. 
Beneath .very pale smoky, somewhat silky in appearance with indications of the 
same obscure maculation as on the upper side. Expanse, 24 mm. 

Genitalia, (fig.2). Very close to those of gilata, the claspers being asym- 
metrical, and that of the right side nearly similar to that of gilata; the left clasper, 
however, shows differences in the shape of the projections along the ventral bor- 
der which can be noted by comparing the present figure with that given of gilata 
(1941, Can. Ent., 191). ‘The apical margin of the vinculum is broadly truncate, 
much broader than in gilata. The sinuate aedeagus is wider with a_ distinct 
bulbous enlargement at base and is armed with: a large, basal, partially hollowed, 


* Contribution No. 2420, Division of Entomology, Science Service, Department of Agri- 
culture, Ottawa. 
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chitinous piece, a spindle-shaped cluster of closely appressed spines with rather 
blunt apices and an obscure rod, weakly chitinized, which bears a cluster of 6 or 
7 small spines in its apical section; the ventral plate is similar to that of giiata. 
Holotype—.g, Mohawk, Plumas Co., Calif., April, 1939 (W. Bauer); No. 
5661 in the Canadian National Collection, Ottawa. 


Eupithecia sinuata n. sp. 


Female.  Palpi rather short, exceeding the front only slightly, deep smoky. 
Antennae simple. Front flat, deep smoky, sprinkled with white scaling; head 
behind antennae predominantly whitish. Thorax smooth-scaled, largely deep 
smoky, the scales, particularly of the scutellum, tipped with white. Primaries 
strikingly and sharply marked, deep smoky with numerous white-tipped scales, 
and banded narrowly with creamy-white anterior to the t. a. line, and more 
broadly beyond the t. p. line in costal half of wing. Basal and antemedian areas 
largely deep smoky, with traces of a sinuate, geminate basal line, slightly filled in 
with whitish and an obscure dark line through centre of antemedian space. ‘Ta. 
line strong and sharply sinuate, geminate and filled with whitish, which sharpiy 
defines outwardly the dark antemedian area; the inner line forms a strong out- 
ward angle in cell just basad of the discal mark, is then directed obliquely inward 
to cubitus. forms a large rounded projection between cubitus and vein | and 
then drops perpendicularly to inner margin at about middle; the outer line pro- 
jects just beyond the short, dark discal streak and is then parallel to inner line. 
Median space rather narrow, mostly smoky, slightly paler in region next to ta. 
line. T.p. line also geminate, dark, and weakly white-filled, sinuate and in 
general parallel to t.a. line with outward angles Opposite cell, on vein 3 and in 
the fold; from costa to vein 3 it is margined outwardly by a band of creamy- 
white. Terminal area dark, cut by an irregularly wavy, pale but rather indis- 
tinct, s.t. line which terminates in a small white dot on vein 2 which is bordered 
inwardly by a sinall deep smoky patch. <A thin, broken, dark terminal line. 
Fringes checkered with dark and pale smoky. Secondaries pale smoky, the 
rounded basal area darker; a diffuse curved postmedian line and small dark discal 
dot: outer area shaded with deeper smoky through which a dentate pale s.t. line 
runs, close to outer margin which shows a dark terminal line. Fringes checkered 
as on primaries, Beneath primaries with basal two-thirds of wing smoky with 
traces of antemedian line showing through and the discal streak distinct; the 
pale postmedian band of costal half of upper side is reproduced followed by a 
smoky band with dentate outer edge, the terminal area again being pale. Secon- 
daries dirty whitish with distinct, dark, curved, subbasal, postmedian and sub- 
marginal lines, the latter dentate; a large, dark, discal dot and narrow termin:! 
line. Expanse, 21-23 mm. 

Genitalia. (fig. 3). The genital plate is represented by a large, sub- 
rectangular piece of chitin, very finely spiculate. _In a slight depression at its 
base is what I imagine to be the ostium which leads into a short, broad, chitinized 
neck to which in turn is attached a large, hollow, chitinous plate, irregularly 
shaped and bent, which occupies to a great extent the proximal half of the other: 
wis? membranous bursa; the dorsal and ventral sides of this plate are closely 
approached (possibly due to the poorly inflated condition of the specimens) , the 
dorsal side being smooth but the ventral side largely covered inwardly with an 
agglomeration of spines. The plate bends dorsad to the right (left in figure) 
and narrows to a short projection which is closely approached to the exit of the 
ductus seminalis; this arises from a membranous bulge of the bursa which sur- 
rounds the above-mentioned projection of the chitinous plate. 

Holotype—¢, Alpine, Ariz., June 17, 1936 (G. and J. Sperry) ; No. 5662 in 
the Canadian National Collection, Ottawa. 
Paratype—1 @, White Mts., Ariz., June 25, 1930. 
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Eupithecia deserticola n. sp. 


Male antennae strongly ciliate, the ciliae being long as in the filmata group; 
female antennae simple. Palpi very short, scarcely exceeding front, blackish, 
shadec with light clay-color laterally. Front somewhat roundedly bulging, clay- 
colored with a black spot on each latero-anterior corner and another pair just in 
front of the antennal base. ‘Thorax clothed with an admixture of black and clay- 
colored scaling. Abdomen banded with black on second segment. Primaries 
narrow and pointed, heavily deep smoky over a pale clay-colored ground color, 
The general maculation consists of a series of inwardly oblique, more or less 
parallel, dark lines; of these a sinuate t.a. line, bordered inwardly by a blackish 
shade is quite prominent; this line is excurved from costa through the cell and 
forms a stronger Outward bulge below cubitus reaching inner margin at about one 
third. There is no discal dot. ‘T.p. line consists of two closely approached dark 
lines, filled with the, pale ground-color which shows up quite prominently in most 
cases; it is strongly angled outwardly opposite cell and then straightly oblique to 
inner margin at two-thirds. Subterminal and terminal spaces largely deep smoky, 
forming more or less of an obscure triangular blotch on costa; though this a_ pale 
s.t. line (at times obscure) runs, somewhat dentate just below costa, but other- 
wise straight, parallel and quite close to outer margin. Fringes dull smoky. 
Secondaries pale smoky, darker at base and along inner and outer margins; 
the inner margin is cut by several pale lines, the outer one of which is subtermin- 
al, bordered outwardly by a black streak which is faintly continued across wing 
as a series of black dots. A terminal, broken dark line. Fringes smoky. Beneath, 
primaries dull smoky with minute discal dot and traces of dark cross-lines, the 
most prominent being a subterminal one; secondaries paler, peppered with 
smoky, with small discal dot, just basad of which a pale antemedian line, border: 
ed with smoky, is visible across inner portion of wing; a dark, straight, median 
shade in same area and a curved, broken, dark s.t. line. ‘“Verminal broken dark 
line on both wings. Fringes concolorous. Expanse ¢, 22 mm.; 2, 18-20 mm, 

Genitalia. Male. (fig. 1). No hair-pencils at base. Uncus  dorso- 
ventrally bifid. Clasper broad, with slightly raised, rounded bulge at middle 
of ventral margin. Aedeagus cone-shaped (somewhat variable in width at base), 
armed with two large, chitinous spines, frequently superimposed and a smaller 
third spine. Besides these there is an obscure, flat, slightly dentate, chiiinous 
plate and a longer curved and partially hollowed piece which at times shows a 
peculiar series of small, rounded knobs along one of its surfaces; a small twisted 
basal piece is also present. Ventral plate broadly conical, terminating in two 
short, truncate projections separated by a small oval excavation. 

Female. (fig. 4). The whole organ wery small and largely membranous. 
‘There are traces of a broad, very weakly chitinized collar, a similar weak chitiniz- 
ation extending halfway down the right side of the bursa. ‘The lower half of the 
membranous bursa is somewhat constricted, the oval sac thus formed being ari- 
ed on each side with spine-clusters; these are partially connected across the dorsal 
surface by weak spinulation. The ductus seminalis arises dorsally from the 
proximal section of the bursa, extends downward to the mid-section and then 
bends to the right before proceeding caudad. ‘The whole organ is difficult 
interpretation as preparations have proved invariably to be poorly inflated and 
hard to secure in undamaged condition. 

Holotype— , Borego Valley, S. Diego Co., Calif., Dec. 14, 1939 (G. and ] 
Sperry) ; No. 5663 in the Canadian National Collection, Ottawa. 

Allotype— , sama data. 

Paratypes—2 g, same data as holotype: 3 ¢, San Felipe Wash, S. Diego Co., 
Calif., Feb. 11, 1937 (J. A. Comstock); 1 ¢, Mason Valley, S. Diego Co., Calif., 
Mch. 5, 1937 (J. A. Comstock) ; 2 9, San Felipe Wash, Calif., Feb. 20, 1938 (G. 
and J. Sperry) . Some of these will be deposited in the Sperry collection and with 
Dr. Comstock. 
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Besides the type series 1 have before me other, rather worn, specimens 
from Tucson, Ariz. (Jan. 10-20) which, while slightly darker in color, belong here 
on genital characters; also a pair from Essex, Calif. rather paler in color but of 
similar maculation and taken as late as April 11, 1938; the male of this pair shows 
in the armature of the aedeagus a lack of the third spine which is replaced by a 
small piece of weakly dentate chitin; my material is insufficient to decide 
whether such a difference has any specific value. The great variability in time 
of capture of the adults may possibly be due to the varying time of the annuai 
rainfall. 


1. Male Genitalia of Eupithecia deserticola n. sp; 2 Male Genitalia of Eupithecia 
plumasata n. sp.; 3. Female Genitalia of Eupithecia sinuata n. sp.; 4. Female Genitalia of 
Eupithecia deserticola n. sp. , 
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